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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a scheduling 
system which is applied to smoothly manage process 
control in an assembling work of large, custom-order 
equipment such as shipbuilding. 

SOLUTION: A scheduling system of two-layer structure 
consisting of an upper scheduling system 1 and lower 
scheduling systems 21 to 25 is configured, each 
scheduling system comprises schedulers 11 and 211 go 
251 and simulators 12 and 212 to 252 and also, each 
simulators 12 and 212 to 252 perform simulation 
calculation based on schedules produced by the 
schedulers 1 1 and 21 1 to 251 and also have a 
rescheduling function that changes schedules in the 
middle of simulation calculation under a prescribed 
condition when inconvenience exists in the calculation 
result. 
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^mr ^ ^M^om^i)^ tb^<DmT{c^ h&<on^mm^ 

d&CCi^^vg i Aj: ^ - ^ 7^ - ^ - X i L r W L 
r :fe X >5r :x - ^ ^ r If-H L /c Hg^cD*|^*B$Fa^fS 

U > 7^ A $ n -6 »»^<DTffix >^ i;? ^ ^ 
^tgr*4ci/ii«?gL/cti^(ct^. ±iay • x^i> 
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it L tcmMmc /b:^fj:m^imotSL^-<< ±{4x ^i>:^ 

10 ii?:^f^'r^<bi^>CC. 

±{4x ^ i;^ ^ - y > f-Aifmr ^±tiLiy 5 ^ u 
^ ^ ^if^jc^ 1 tcie^-r -50 if^Scoy -x^i^^ 

^^T{4 X :x - y > 5xx f'Af)S^'r 
=y tmrn^ ^ X ^ 1;= ^ -)\^<omMti^T<^WQ^^ ct^^ 

nmofcm^^ittv • x^s/:x-y>:y^^^^tir^ 

!0 ^tf^iifcCC. ^Mf^CDX^^^^oL-^U-Cfe^KX^v' 

-y>i^^Xr*A, 

^{«!ti^> 1 ■^ox^t?^-y>>/e>xxACc*5iir. 

y • x->^5^:x-y>if<D^jc«ccr)ft5felBfii[;&iT{4 
6 rate X ^ s;? ^ - ;l/7&:» 6 2 HSiy^CD 

m{iLRz/'t<D&^^mr ^ ^ cc o /c c i ^mc t-r^ 

— »<Dtf-IB^/hr^X^rs?^-5-<b. X«(DS<ili;f7 
X^iP^-'5*^ftliiL/cX>5rt5^-;l.;fc^-J-2»/c 

d?>{oi^S)^j:SJS i f'- 1> * 7^- X <t b r W L 

a^cc^ai a?»<Dx >r - y > >y^>x Ar-eti 

•f^n^T ^ J: ^ tc U fcx ^ - y > i/^y X r- ACc*5 

mmmc ^trf^ m^mm^m&'r s x ^ ^ - y > y ^ 
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A. 

mmc^m Lxm^(D x ^ 5;^ a. g > y ^ a r-e n 

•en^a-r S ct ^ L /c;^ ^ ^ »; > yt^ T- A cc 4o 

ffeCDX^i^zL- y >^i^;^T-ACD*fl<bOTg^^^a: 
^Vzj,— »;>y^'X7^ACDX^r^^-*;U^^ar|Qg'^^ 

^ ^ - y > ;^ -r A «if&r S J: ^ tc b /c C i 
St i -r S X ^ t? ^ »; > ^t^x r- A. 
[fS^^7 ] Cii^^2 ] TIM C»:*3®4 ) (Cietg-T 

{ftx^e^^-i;>yeyx7^A;&, Cf»*JS5) X(S Clf 30 

i €:!RFgS[ i ^S X ^ A - y > i^i^X 7^ A, 

>S:S1S <h Aj: ^ f^- 4? ;gr 7=^- ^ - X <b b T W L 

«ft^#ffit U 6 V 5 ^ U e> a >lf-e^tf o r 
St^^ ^ u-^i*W-rex^i^^-y>^ixX7^A(c 40 
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>ri;^-"i;>yf>Xf-A(D^|^i. CCD^I^^C 5 

tj:^m^^tj:i.^J: ^ tcg-TCix <^ >^ ^ - y > acd 
X^£x:x-;U^Sg||^-rSi<»:fc(C. CCDJrOCCLT 

V^^-XrA. 

r:toO. x^i^^--7-rfi-(io/cBfi^cD*a*stF^ 
^i^^jx u-^i^wr^x^s?^- ';>yexX7^Atc 

fiite5tcA^AcC«|^^aSjO«^^-^<0_b(4x^rt;^-- y 
20 >i^i^XrA<!:. cco*|^^a55je^)Ccttaiurj:OiM^ 

-y>5^i^X'rACC«^^n-5fi3g[^CDT{4x^i^^- 

y > X -r A <f: r X ^ i; > ^ ^(^r)^^;^ 

±{4X ^ - y > y i/;:^ A CCSTfiX ^ - y > 
i^i^XT'A(D*|^CDr-^^^r#^jAO<hi^>CC. ± 
{4x^f:>^^y >^>';<-rA-c(S. f^^J\l(c^^^^^t^ 

^I^T^^^a-rSTfiXiSri^^- y >i$^>/Xf*ACr)^fl 

c<D*^ccy>5'$n;rcB9(D^^^^tpffi(DT{ix 

^ SiHo/cx >5r -;u^S.T{4x ^ - y > 
^/i/X f- A CC#t*&T e ct ^ L/ /c C <!: <b T -6 X ^ 

i;^^-y v^^^yXf-A, 

/c«6CCi£JS^j:SlS<b 34-^7^- !$?-^-X <b W 

tB>Etfl«Jtc:^#?4*m*BX0a^-^cD±{4x^SP^- y 

ft L/ fctB*fWtc/h^ 0 » ^ -< < ±{ax >r ^ 

-y>y^>X7^A«:ffig|$n-5SSS[^cDT{4x^t>^-' 

) y V^^-XT-Airx^Sri/^- y >i/i^XT*A<DFgB:^ 
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^-y>y^'Xr'A, 

J: 0 *fM-r ^ cfc ^ tc L c i <!: -r 4 ;^ ^ ^ - V 

>yi^XT'A„ 

[il^l 4] Cll^^ll 0 3 (ci5tS-r-5>^^i^^- 
-r-A. 

[000 1] 

[000 2] 40 
S«(Xt**«6'CH^ff-iii^tf^/ci?)(D«>(D'C*)-Sc S 
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[0 003] mm^m(fm^c<Dm<o::^^iy:^- 
i^XT^At^. x^i^^-^--rif-iiiL/cBfi^,Sllcci^ 

<t cc J: o r acomj: mm^^ ^^f)^ ^^m-r ^ct^mm 

KBgJC ^ ^f^^;&i;F Dltet?^ -2, C <!: 
20 #€:^ML/rccDxer5^^-5tc<^:-5x^$;^^-- rjv^/- 

^•t>oaiy. *<7>x^i;^^-y>^t£:^^Ba, 

[0004] 

[i%9g:^i«^LJ: 0 i-r^^s] ±M<Dim%m^m}^ 
[0005]® mmim(ic^^>x{m&m^^< . m 

[0 006]® AU-e>3>4itc. Ctifficcjc&Dr 

10 00 7] rrxiDh. se*ajl5tc«^-5Xdrs5^-i;> 
ffl-rSiS^^«. BSitHcD«(ii14:;!>i)tcC>/ci?). BUCD 
*PfiB^itiii*^M-r^!t:^S3&^*-5c c<Dfc^^ 

) [0 00 8 ] :^m^m\t. ±fese*jKJi5tcffi^, jgj© 



[0 00 9] 

[0010] 1 ) XitCC4tsC:t^^*f^^^, l^mmj: 
W b r *j ^ ;^ >r ^ - 5 - ntH L /cfm B g^cD*^ 
^ - ^ t?ttiSL :rc*4^<DF^i?*^ML'ff -5, J: ^ rj:^ft^x 

immt -)i^<D^f)^:F^mx$> ^ct f)m 

-X 2x A - y > ycx;^ A <t ^ - y > 7^ 

[0012] 3 ) j:m(^*s^i^^imm. m^^mj: 
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^ti:—m(Dim^tcx^:^^tj>:x-^^t. xm(D^m 

W b T4tf O ^ ^ - ^ - riti® /c B^^CD*^?: B$ 
'^>^^>xf'A<hT?;^'5r>;jt.- »;>^^>;2;5=- 
-^ti. ^cD*; • :^^>^:^-v>!/^ff^^mi.>x^m<D 
[001314) ±IB 1 ) 75^3 ) CCfetEf -SfHin^)^ 

, (^:^^t^:^-)v^iom{^ox2mmium<Diy^:^u- h 

[ 0 0 1 4 ] 5 ) XiS«:*jt:f m^mrj: 

'^ox^^:^^i^:^^^^vnrmvfcimBmm(omm 
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[0015] 6 ) xm^c^^a^mimm. mmmrj: 

W L r *j 0 ;^ ^ ^ - 7 - riflii L /cf'tm 0 

^rtr. B$.^?iJtc:fot:^^gi^^4^7&i^?^Ef 'Sx^i/^- 
^l^?:$t^ffi<D;^ ^ ^ - 1; > y t/;^ ACD*|^ <*: CD^ 

[0 0 16] 7) ±id2) 7!i^4) K:ia|gT'5>f5in;&:> 
lOCr)X>5r>?^-iJ>^/i^Xr*AtC4fcJl>r. Ta>^^>> 

^ c r ^ X ^ ^ ^ i; > ^/ i> X -r A i L /c c <b o 

[0017] 8 ) XliCctet:tS^M^m#. i^B^fi^Aj: 
^fcisb(iC£^Srj:m$trj:^r'-^^f'-^-<->^tUX 

fg*r ^ S> 5 :x U - 3? <h ^ -2* X :x - y > ^ >>X 7^ 

j:^>rt?^-';>d/i^x7"A<b, co^^a^as^e^s^jtcffla 

±fi;^y-:;^;x--»;>y^>X7"A«:«i^$n-siS»#OT 4o 

y^yi^j^T-Acc-en-eniHSiiccvftof^-^jr^s^iz. 
tfiifecc. ±iax^i>:x-»;>i/i^xf*AT(3:, 

tCS.T&;^^i^aL- »;>^iyXT*ACDX^i^^-;l/;fc^ 50 
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[0018] 9 ) xm^c^iii>^mim^. m\^mj: 

^fc^^SWtj:mmtrj:^f'-^^y'-^^--:^tUX 

x^5^^--i;>^>^xr'A<!:. c<Dm^i:S^^m(fcmm 
±{4 >^ ^ ^ - y > y ^x -r A cc ^ n ffiSi^ooT 

{i X >r 5x ^ - y > y 7^ A i r ^ - y > 
T^AOPg@«ig«:«^-r-5<h<h«>(C. ±{4X^tP^-y 
> ^ 7^ AtCSTfi X ^ - y > 7^ ACD*^ 

CD7^-:$f^^T#^iAtpii^>tC. ±ax^ri;^-y> 

20 ^/t^;^f^Ar«. m^n(rc:ht.f:^Mj^m^^m&r^T 
{4x^5;^^-y >^t/X7"AcD^I^<h. ccD^|^R:y> 

^•riifc^. mxmm<D!im=^mK^iELxmm(Dmm 

A(D:^^z^:x-ju^mmu. C<DJ:^(^cLxm^Lfc:^ 
^i;^^ - jU^STfi>^ 1^ - y > ys^x AfctttjA-^ 

[0019] 10) nmttOcst^^i^mimm. mm^ 

<lfg-r ^ 5 :x 5? i * -6 X ^ s;^^ ^ y > ^/i/x 
{4x^i^:x-y>i/ixX7"A<t. CCDVI^^rgp^flfjtcffl 

a T J: 0 iB^ft L /ctB*f wtc/jN s /cc*^*ax a ^ ^ 
0 <±ax^s^A-y>yi^x5^A{c®iiisn^a»^cD 

TCiX ^ - y > i^i^x 7^ A i -ex ^ ^ - y > 
X7"AOPge»jg;&«||-rS<h<b«>^, S-Tffix^t^^ 

- u ^^s^x-f Acc-en^nfflm^mor^-t^^s^ 

iiO<ti«>(c. ±ttx^ri^^-y>yj^x7^A-c«. # 

fix ^ 5^ cz. - y > y f- A<Z)ft?^*ISIB$^ ^ -r -5 — 
ififi^f<DT(iX^ri/:x-y >i5/S/X7^A{C*5t:r4© 

3 6Cc£^SJC|£;Drx^i>^-;u;g:^Ht 
) TTfiiX-5^i;^aL-y >yi/X7^A(DX^i^^-;l/jfei)iS 



[0 0 2 0] 1 1) ±iaio) (fCim^^:^^i^:x- 

[0 0 2 1 ] 1 2) ±idl 0) (fCMm'r^:^^iy^- 
[0 0 2 2] 13) ±n^lO) (^im'r^:^'^iy^- 
J: 0 *t^EJt-r -5 J: ^ ^ t /c C <t . 

[0 0 2 3] 14) ±iei 0) tcfat^•r'S;<^^^-^- 
[0 0 2 4] 

[ 0 0 2 5 ] ^ 1 {t:^^m(omm<Dmm(icm^:^^i>s. 

■C*0. ±{4x-5r^^-i;>v/^::?;7-Al SO'ffiiSt 
-CWS^B) (OT{4X>>rt?:^-i;>y^Xf'A2 1 . 2 
2. 2 3. 2 4. 2 5<!:(Cct:f?|S§a«ig4«^L/c*>CD 

-r^^o cc-c. Tfii;^>^i;^^-y>y^>;^T*A2 1 
Jim. ^hmxm. ^&JMRa:kmxmf<-^ti^tiMm 

^-';>i/i>;^7^A'Cab^« ±ax^i^^-'j> 
yix'XT'Ai iST{4;=^^i^^-»;>i^i/;^7"A2 i- 

[0 02 6] ^;^^i^^--';>ys^;^T*Al. 2 1 --2 

-11. 211, 221. 231. 241. 251 VlXJ^ 
^5juU-:$?1 2. 2 1 2. 222. 232. 242. 
2 5 Z^r^Urir^i, :^'irs>:x-^- 1 1 tt, 7=-^?^ 

ffiii-r*i^::^7^A'c. m%.(o{'m(omk^h^mm<o 

X«^tt-CBStf-iii*tf ^/c2s?)0 fetor* 0. CCDRBO 
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^{gti:^^. ^U-^ 1 2T?(DT''-^^aiiOS 

t;^^-^-^! irff[fflL./caS^B#ra^*#«bJ&:;056 

^^mitLfch<D (Jar. * x>rt?^--y>>^^ 

[0 02 7] T{ilrxyi^^-';>yixX-rA2 1 --2 5 
<D^iy^ 1 2-^252 fci^S ^ U-d? 1 2 i 

O^f^CDT. S;^^i>^-^-2 1 1 --2 5 icox^e:;^ 

S^5:xU--^?2 1 2-2 5 2«. 

-y >^?'*se^/ci^^. S>^>JriyA-^-2 11-25 

^i^^-y >>/t/;^f*A 1 (DUZ^ 1 2tC3imi'r 

$^^^u-:$?i zrticn^^Mo/cig^ccfey • 

-eOig^rx^t^^-^- 1 l<D>^>5^i>ju-;U*S 
1 2 — 2 5 2(c:7-f'-F>'<.;,^7t--6, — ^^^U- 
mcS'^< y ' x^i;?^-y>y%^^/cie^. x^i^ 

[0 02 8] -Tifeto^. :^m^(iCm^:^^i>^-U>^ 
«XlS<DX@0^cDrtg:4ffigU. T{ior)^ffi«;&^6 

(DtB^ccfeor^oxs^^it-r^. . 
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[0 02 9] 7'-5?'<-;^3{C»X^ri/j.-^- 1 1 . 
2 1 1 --2 5 1 •r2i%f&-ri>:^^V':^-)i'Oyi'^f&<Otc^<D 
m^f-^^^rnhXhi}. ^^.trV'^x-^-l 1. 2 

1 1 ~2 5 i-c»ccr)f"-i'-<-;^®f'-3?*#MLr IC 
■c* * L-T f^- if --c- X 3 ©«^cci^ u r 

[0 03 0] 1 ) 8i5fp®$?ift, ^iti^ciOff^StCd/^P 

[0 03 1 ] 2 ) SS15o°D©S!{ji. fflALtCMLr^oSiSfa 
©■r-:5"<-X3*^||l//i:. x-if'^-;^ 3<DF«JlfW 

a. «8S 20 

b. gRPp (:/D v^') 

c. -X'Sl.Si (^s*Sa5,atc»-:5t;^Ifi-c{'Pt33tiSSi5 

a°a) 

d. BmSPo^d (^lggI5a°DCDf^«X*i©iSB(f©X?i-C{'P^3 

e. i'm^ihBn 

f. {^^7HB# 

h. f^H^ (^^f^lS^&?f ^X«©:gft5^) 

i. vm^H^ mmoymm. mmm. ^rnxmicisn^ 30 
ISM ©AS:, vf^m, ^m. i'^tmmomtm) 

k. jtfit«jJJ 

1 . f i'©5g! 

[003 2] cc-c rgpaj iK. i!S)»©Si«iiXg{C 

vs>?>mm=s:f^mLtcm-cn^t>\ c©t&^©SAr©gij 

ji«SSfK^'^©4'U->©S«gti;^jCci:or^Witc:/ 40 
zfa y i"S:m^-^t>^±X — p©:/p ^tlyX&t^nx 

( 0 0 3 3 ] ur. c . .xm&^Vf^. d . mm&^ 

ft;*l9:W S C i tc J: «3 ^iSS|5a*i <i:'©SRR,*i t > i' 
©SBa°a«: * 4 ©*i?:^iKm r s^r -5 C i *J-C # S . 
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[0034] 02tt±^f=-i/'<--;^3©r'-:5?fC«-:J 
C»rf#6ti-5S|JB°pr'-^?©«fi£^&«fci:6tj(C/T^-riiiHJ0r 
*-2). PI0(cS^-rj:^tcc©g|5fc.7"-5't3:. KORttj:^ 

--'i'^!NFS-r*-a©7^-^ribrtt(S3nrt,^s. s 
©«^spfl*i«rai!lD'?.<t or??aLri,>-5.7|^^ii»«^^ 

©*Fa«!fdA 11, A 1 2 . A 2 1 (CS2 © v ^« 
ft;A 1 1 , A 12. A2 1 ©gPa^pf^-ir^i^^jtoUrtx 

[0 0 3 5] 04«0 3{cin-rifflj5:'>D-. 02k:5^-r 
a5D°p7^-^?Rc;c©gPp^7^-ir{i:S-if^;^iri;>^-^- 

11. 2 12^251 x-wm-ri,Bmtmm.<Dm%^m. 

iL"JV-~4(D^m^SixA 11. A 1 2, A 1 3CC)i+|;c;L. 

x^ffaf-^b \ . 5 2. 5 3*5^^1/^*0, cne 

©SPn°pr'-5?5 1 ~5 ^icm-^l^xmrni^m^QifiJiifiSL 
Sn^). C©«^©BSgtil^6«. 10^3S~10 
n 1 3 B©Kr*raSSp°pA 115:. 1 0^ 7 1 0.g 
1 5 B©ra-CttiP5i3n°aA 1 2 5r. 1 0^9 B~ 10^1 

9B©ra-c4iMSp°pA 1 s^^ti^nf'PKu. cne© 
tp^Uffa/K 1 1 -A 1 2^n)SMmtti>^f^U€\,A 1 

?:1 0^ 1 6B-I 0^3 0S(Cf'PS?-r.5i<t<tfcCC. 

WflSp'iA ii,Ai2« 10^16 a* -etc. *rassi 

D°nA 1 3B1 0^2 1 BigtCfiSA-rniim^it^^Bli 

i+iii*-e-©F«?^<!:brt»S, L/c*5^r. SPSf'-ifS 
3 %«^{cSofc^. C©g|«!.-r-5' 5 3 ©f^^PgJ&B 
B#K:«1 0«9BAii2i^3ti. fflKI?7BB#{C« 1 0^ 
1 9B*JiB^3nt:*. *1SB 

^ ) <omic\tmm'rBtmKBt<omxhi,2Bifin^ 
m\^xS}Z>. 

[0 0 3 6 ] Si^S » U-a? 1 2. 2 12~2 5 2{*. 

[0037] 1 ) ^f'P^y^U-r/WXgl^-C-BCCtf ^ 
<!:l,T7'^-f:<-';7"-< ({'P**^7^-<#BjS©BI^) 
[0 03 8] 2) fm*PaJ&L/fci 

*©B*i6i BSK:ii*vh3<^c»). em^i^o 
{cj&s, c©J;'>k: roj ccJ&:-5/c^*iSgE^a°t,©^^ 
xgKfcif sf^ig©iii^7gL< {*^feSiJa*s>>a:S'^f ( 

[ 0 0 3 9 ] 3 ) #f^mi';i'-:?'©xg{cgqn''a*i^t3^?( 
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[0 04 0 3 4) fcL. m'-nmtf)i^-'f(Dum^'cm 
[0 04 n 5) mmt^c. mm<Dim^Ji-y'r^$>^^ 

[0042] 05(J§e>'5:xU-^Sri 2, 212-^25 

[0 04 3] ;>:cc. *:0.«(c^-5x^s^^-"^- 1 1 . 

2 1 2-^25 IRO'i^^ ^U-^f 1 2. 212-252 

[0044] 06(i±fiRcrF{4:^^i^au-y>i/iy;^ 
T^A 1 . 2 1 --2 5 ^±»W%«iS^/(i*^-r:7 P 

-^-11. 2 1 2--2 5 1 T^-^f-^-xacDf'-^tC 
m'r5\.>XV}m:!^^>> :^-)liALX ^ (Xf-»^ 1 ) „ 
^CC, B5ri2*USgx^iPjL-;l/^S(C5>5 A 1 2, 
2 1 2-'2 5 2tC*jC:f^V5:xU-5>3>ifg[^:ggj^(^ 
Ti^^ :x 1 2. 2 1 2-2 5 2^86fpS-li-^ 

ten. BmmK^(D:^^zy:x-)v<Dmnf)^^~ojmv$>^c aq 
t^mm Ltcm^(fC{tm^<oiy ^ ^ u-^? 1 2 . 212 

--2 5 2ccteiit:f?;^^t;^jx"y >i?^;& 
[ 0 0 4 5 ] a 7 (iH 6 cdxt^ y rrs 1 CDftlffi^W (??J 

^ {X^v':fS 12). 2 6tC, 7'-^^-7.3<Omm 
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Wj:B$^^m^]2<ts {:^y^vy'S\3) ^ ccx. 
-C. mtft^3 0. ffltiSB. ^^15 t 

^>^<to^mmitofcBmi^^mt-r^mx^i>. t 
[0046] ^(om. gPiaaf (*wKd°p) (Dmiim^hB 

n^m^m^iKL. ±x<omf&si^&(fC-oi,>xmm^^^u 

4. ;^f-':':/S 1 5. ;^7^ty :7'S 1 6 ) , 
[0 04 7] aStiSecDXT^y :7*S 3cDMii^ilIB (i> 

^ ^ U-:$7C0Klf^nv>';; i?) ^/^"T d - ^ - hT'. 

^^tCtiS^^ ^ U-a? 1 2 . 2 1 2 — 2 5 2 (D^SiS^JiH 

^^■r^>(Dr$»^« [5jatc^-rj;^tc. 5tT>^^s?^- 

5-11. 2 1 2-2 5 1 

(:^T*-.^:7-S2 1 ) . ±x<DimmRi^±x<Dmm 

':':7'S2 3). cn^mt^lS^tf^ (xf";^:7'S2 
20 4) o C(DiS^(D>^7^ty :7"S 2 2C0 ^±X(Diim<D^^^ 

:7Ci-^i.-h^ ^/cJ^T-'^ >'*S 2 3(D r^rcD^jill^ 

Xj^si 0 0:7 0-^1.- h-c^-^o cc-c, r:^ro^ 
[0048] ccr, msRzj^mi offO^iii^^wutM 

JO [0 04 9] (D igJSCC-^lir 

[0050]© m»m<^m0mm(tc-:>[,>x 
0 ^<t:mm&(^mm<om^mmti>mmmvmmLx 

ib<Dmmtrj:^i><DX$>^, rrj:f:>i=>. m»mt. 

1 . 0< (««BB$*r*>;{r>-p/cilS('t^) / («jfi) 
^iiEWitcO. i^Sj&U. OJ[y±CC^cSi^L./cC 

[0 05 1 ]® ^^T^^^^^^C'^'Cir 
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[0 0 5 2 ] a 1 1 \tmQ(0:^y'v'y'SA(Dilkm^m 

[005 3] CCr. ±(4;^^rtP^-»;>yix;:^f'A 1 
1 --2 BCD^'^ ^U-^r2 12^25 2CDM{SCC-:)Cir 

i>H>^?f^o TtiCDS^^ ^U-5?2 1 2--2 5 2ti. 
[0 0 5 5] CCr. XfiOi^^ ^ U-:$? 1 2{t. AB 30 

fif'- ^ <!: 0 3 tc^TffljJ: »; - 6 fl^ ^ju- :/^cc 
BSt"- i5r «:^fi£-r eftiSCC <t o r ^ ^ U - 
3>tCifi:^S;&C7^-3r (SPfnf'-t^?) *TfiiODi/5 :x^- 
^2 1 1-^25 iccSfo ;&^^-6f"-^5?tcS-:5tirTfi 
CDi^ = AU-5?2 1 1-2 5 1 ^S^t-'&f^^y^l/-::^ 

cc^t* rffiiE' Si5a°a':'';-DB3 J <!: r^^iBiiasj 

s ^ ^-^x3>tCi^:^^c7='- 

a^K:-eo^flS!BJS*^^. -eCDi^fiCC«£-:,rBfifc^M 

(m^tj:i.>tt{tBm<Dmmi) *ffft^„ cn^^f^- 
[005 6] u^cxu-ub >nfm^mnr^ so 
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[0057] TficDi/^ ^ lx-d72 1 2-^2 5 2(J^;i 

#c?)fflaBgi9SS€rffl^?^j:*i^X«Sfil^^7^;UftL/c 
i^=^U-^7 2 1 2-^2 5 2r5>5 -a P->'a>itg[^ 

ff-^^tfi»rLr±aco^>^ 5 U-^ 1 2^c-e<z)gcoii*s 
) ^tfJ'cC^o ±{4oe>5 I 2ti-ec7:)il;^ccJ:P?:& 

±{4cD^> $ ^ U - 5? 1 2 BSSiirFfi^' 5 ^ u -~ ^ 2 

-Mte^^ff^o T{4co>'^ ^ U-5?2 12-25 
2 xii«c <Dfm - :/<Da:(i* t b r -e c 

[0 05 8] ^/c. ±{4<Di^^ ;xU-^ 1 2XmmT^ 

*tfurxiScoft?^tti«;&}i^r'So ^E-crsi^iS^cD 
r-^f^mfc(^^m^Bmi:mmLfcy'-^it&rc t 

[0 05 9] STfix^e^z^L- i;>yi/;3:7'A2 1-2 
5raSc;^STffi>^^i^^-';>d/^'::^7^A2 I-25i 

3>it»tf>tc*5t:t^S>;^i;^:x-»;>yi^X7^A K 2 

l-2 5ffl(Dfi^SStiB^OIf©Lf^tCtfl> (08- 

01 o#M> . 't<DBtfcmm$titcii^m&t^j:K^msh7' 

IS. K >^^^) (DM^^n^nr^o ^<om. ^<DB(^cn 
7 b fci^shmxoim ^)\^- zf-^mm $ n fee?) tc^i^ 

[0 06 0] CCr. V ' :^^i:>^-V>^(DSmt>^fj: 
C^ig^. SBo°a<DX*5B?&Ji-e'<D8trcDg|5o°D3!»^^XLrAj:C:f 

titf;^^ri;^:^-;usnrcirfcJ6xc%cn wm^Jic^ 

tja7^-^5r5 1. 52. 5 3tC^-:>r*jO. bm:/^ :^ tt'CD 
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[0 0 6 1 ] f^%5. m^-^xiv^t"^ "0" (omxTs'xv 

[0 06 2] i^^xp(0':fu -J i;i)^%j:LfchmSx 
[0 0 6 3]—:^. • ;^^riy^-«f;>>/(0.i:^;^,5^^ 

^ - y > A 2 1 - 2 5 <fc *3 (D^^Jg^;^ 

*tfb. ^g[T{4:?^^^^-';>yi^>^T-A2 1-2 5 

[0 0 6 4] C<Dcfc^tCLTX*ift<^J&^Jg (o^OA 

<!:^J;tiXfi;^«iinJ4t,>J:-5tc*!iar'5o CCDti^cOT 
filr;^^i;^^-i;>^5>;3;r'A2 1-^2 5i#(Di!iS(D^ 

fi^jCcST{4;!^^t^aL-»;>ifi/;^7"A2 l-2 5a#0 
[0 06 5] «±<DJ:^Ccm^(DSStiSy • X^t^^ 

[006 6] ±ifiil*fe<D?gffi(J»S:c[?;^^s^^-i;>y 
7^ Ar ^® r- a Lfctl^'C* -6 
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CD^5^U-i$f2 1 2--2 5 2<D^tl^tl^iO - :^^Zy 
10 2-2 5 2^ii^^^U'-hit®(Z>ifcS*. ^I^X^rt;^- 

{ioi^^ ^ u-i? 1 2 jcfBso. cxon^^^mc^m. 

1 2 ;)^BFf^(D^ff^cDTr y • :^^ty^-V 
U-;$?2 1 2^2 5 2(fCW^U^:2,l.^hnfn^nio'i± 

m^h<DX{t^mj:i.>. m^umimxm^^^Am 

[006 7] ±i2l|]fe(Dfl5.^gtC*5C>r^m<?: Lfcmmt 

\^xmmx^z>mM'&L^m'^^>h<Dxist>^^ m^u. a 

[0 06 8] S/c. ^^m^c%:bx^l>:x-'i):^^^^:;K 
7^A«<B^copai^cX>5riP^- V>^ty:Kr^A^mm{t 
Xfit^fk L XJ:m±i^<ox eri^^-y>i/^Xr'AiO 

rwn-riciTj^-csr-So coi#<i^(D;^eri/^^y 

40 >^i^;5^7"A«*l4<DrJ>b*:x-tSfi^;^xArfl|||L/. 

^ ^'j^ 7" A i «>iimtc i 0 ffiffl-c ft ^ ct ^ cc«^-r 2» c 

«sxtBS:fi?»ccwrsi9gL/c*«. m^ammom&tL 

vx\t. JMxm.^mi'^i^fc^. mmc^co^ffn^^ 
mi^mm^xmwci-^^ vtct^^x. c<Dj:^?SJg^cc 

50 ^i.^Mmx^i>j^^t,mwLr^cti)^i^^uji^):;v 
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[0 0 6 9] 'A(fC^Ttii:^^i^^-V>^iy:^f^A2 1 

-^25Rz>r'-^-<-7.3^mmLtci>(Dv^^. 

C55^^-r— ^?^#^. ^g^CD^X ^:S:tf^„ 7^-5?-^ 20 

^i-K i-2t(D=fm^:^yi^in^. i^:xr. CCD 

[007 0] <^Wl>01 3StKSl 4 0:7P--^ 
CD &TiiL:^^i^^-V>^->>^7^J^2 l--25-^Bm 
® g*^X^ (n) <D^^T(4X^t>^-y >d''^'Xf' 

A2 50'r'-^ (n) <b. cnfcyvi^sn/cHuxgco 

(n - 1 ) 4^tfT{ii;^^i^^-y>i^^Xr'A2 4i 

® ( n - 1 ) *9uccr e-r. 

® ;^fc, CCD (n- 1) i-ecDmrxgr*-^ (n- 
2) iO^^ ^*Tax^i^^-»;>ys^X7"A2 4 40 
cfirffl^. (n-2) ^HjCcr^^-To 

[0 07 1 ] <||t6t?il2>01 50:70-^1.- hCC^ 
® i^Ji. :^7"-5?>&^6gi^XS (n) *a5{»3±Cf. 

-entcy >i7 3nri^s (n - 1 ) <b*^:c -^^j/l, ^ 

^;«>5*nti (n - 1 ) ^SJ«:*r6^o 50 
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[0 0 7 2 ] ±.mm^^<mmm i > i <ii]ssc^ 2 > i 

i^o.— V >^^>'x^T-A2 1 -^2 5;^>^fcCD*5<DCD;^'ir^jx 
(i-r-^-^-;^3;^^^r<D7^-5?(7)^;c ^;^ffc\ :^ 

[007 3] >^cc4o\ ht^mmmmkm i tcint-5>;:^T-A 

[0 07 4] ai 6(i^UC7nr5>XT*A<!:(a)fl|CDX>r 
«^ar^O. Si 7-^2 Oti;&^;:»^5i^>^f'ACC:te^:r-& 

A2 1 —2 5rcDx^^^-;u^<i/7ccn-iii-r'S— 
±{4x^i>^- y >yiyxf-A 1 ;^>5&T{4x<^i^^- y 
>y>'X-r'A2 1--2 5-CT#:?:^i;^j:tict'5k:*0:SL'. W 

2 l^2 5-^mm'r^J:^(tCLfch(OV^^. ^fc. ± 
±{4X^>^^ - y > yi^j^^f-A 

[0 07 5] <ms&mi>mi 7Ru^mi soyu-^ 

(D STliX^rS/^- y >^/'s^;^f-A2 1 --2 5{CB^ 

® Sl^Xfi (n) C^)^)'ST^^X>^i^^-y>>/Sx>^T- 
A25<D7=^-^ (n) cnccy>>;^n/cH5XS0[) 
(n-1) «:^tfT{ax>5rt/A^y>^i/XT'A2 4<D 
(n-1) <b^±ttX>^i^A'-y>y->;^7"Al7&iK<9 

® Tgt;&i*n« (n - 1 ) ^fcfccr^To 

® T^gt^x'?^^«K:'en-enST{4x>riP^-y>>/ 
i^Xr'A2 4. 2 5-vf^-^4i||^-^^^ 
® '^Xf^CO (n- I) ^(DmxmVi)^ (n- 
2) cOf"-^?:$tfT(4x^ri/^--y>^t/xf'A2 3 
<D (n-2 ) <0f-^ ti±&:^^i^:x-'V >^iy:^'r 

tf. (n - 2) ?:frJcr6-r, cne)(DA(ia«:«IOii 
Si^WtC«&Tiax^i/:x-y>i/iy;;^7^A2 0- 
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[0 0 7 6] <m^m2>mi QRumzooyu-^ 

® iss^s, ±^-^f)^^mi^xm in) ^BX»3±tf. 
^nccy >^^nrii^ (n - 1 ) i^^^ y >70^ ^ lo 
m^$>tiit (n - 1 ) ^mrtc-r^L/. cn^^f^-t5?c<: 

fi7'-:S?*gT{4:^^>^:3.-y >y>/XT-A2 1 --2 5 
i^^-y >^/i>;^'rA2 1 -2 ScdBIMt^- iS?^§T(4 

^^^^-y>^^e^:^-rA2 1 -2 5^2lfi-r^« 
[ 0 0 7 8 ] 02 1 «0 1 <Ol^7s7~U\^%s\i^^ r y . X 

tSWrtS:. ST{4>^^i^^-y>yi^;^7^A2 1 — 2 5 
^V:x-V>^iy:^TA2 I --2 biDr'-^^SitCi^ i 

^tl(D^$|«rfTt\ ^TfiX^^i^^- ';>yixXr-A2 

1 --2 5 *iesilLrsfii> 5 ^ u-e> a >*aKrWk:?f 

0ii>^<mmm3>tLx. ^fc7s^v>^-^)>^x2 
^ y ^ u 2^<mMmA> tLxm2 2^s2 5tca-^ 

[0 07 9] <ilifit?9l>02 2{C^'rJ:^^. :^Sg 

CD lA (1^) oft^:^*fitffl-r-5 (P) o cc 
® ffifif^^S (M) ^^O[)»$;0i;&>-:>/ct6;^P'CgJO. 50 
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"ecDmcD^FSiA^ (N) ^gLto-r-^o 

:^^:^^^fcmt}PX:$i^. ^<Df^(D^mA^ (n) ^gcttj 

® J:ie^*SAI^ { n ) (DM: h ^ C ^Wf-^^ h ^SASfe^ 
(N) «riS*?^{^ii-v^E6^-ti--Sc 

(2#StC^?gA^5:CD^l>^) :0^6^*30D^J5^ASi^^ 

[0 08 0] <^«?92>02 3CC^-rJ:^tC, 

0 eiSf^^ (M) CC^Ur^E-cof^^S^ 1 A ( 1 

^) mraa/co<Df^mM (p) rwdo. ^fiMf^^BS 
m (T) ^»ui-r-6o 

0 jasf^^ra (T) ^f^^^ia^ (X) -cido. ia 
^MoBm'^mms ( t ) ^nm-r^. 

<3> 1 A^/cOoajif'pmB^^RSS (L) 

<s> imv^mms ( t ) tmm'^mmmmm. (d 

[0 08 1 ] <*Jg«?93>S2 4CCS[^t-<fc^^C. 
(P eaf^^ (M) :?&^^^b/ciS^. cn^flbXig-- 

0 «aiaf^^B$ra (m) Tt^^^suj^jrc^ti^tctj. ±im 

<3> ffijgf^^ (M) ;0iSf^WrcD:/a-y^/#{4r{i 
[0 08 2] <^^4>H2 SCCinTJc^K:. 

6cDsmcD{^s (w) ^mmr^o 
*sf^^ <m) <oi^i.^fmmi:miRr^. 

tfl L r m > W<h Aj: ^ $ rg|;^K,f^;g:gg 19 ig-^^ 
[0 08 3] 
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- iS? ^ - ;^ i 0 r W 1/ r :te 0 >^ ^ ^ - ^ - -c H-ffi L 

lit. at&sg^cu * :^^ty:^-v>if^n'ox. mw^>^ 

[0 084] Cl»^^2 3 (Ciat8^*^?g{S, XtitC^j 
$ «r ax 0 ^ ^ ^ < ±{4;^ ^? ^ - 1; > ^j/^S^ A 

^'-';>y^fi^€:. y'-^^-T.i^^x^x^^ ^ y^T. 
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X r A <h L r ±{4 >5r t; ^ r; > X f- A i Tfi 
t<Dm7(^m^i^<Of^^^mfJ:'-'m<Oiim^tcX^:^'!r 

x^i/^-y>i/i^>^-rACc:fec^r. ta^&fjccA*?:c* 

^(D-mw^^^m^^mx^x^yymmti.fcWimcfh 

20 rx^r>^:^--i;>i^v;^T'A(DP§®«®>&«||-r'2>i<t 
^ U-i>Rcnrax^^^:x--t; >if>^::^'rA;:>i:^-r-ST 

Vz^-'y tmrnr^ X ^ ^ - }v<ommt^^^mx;^ ^ 

i.^x^m:^^t^::^-jv^^mL. ^<D^immi^Z:xiy- 

30 i^3>ff»^tf ^<h<t fete, ^Mf^CD^^^t^ju-JU-Cfe 
^ - JKDila^T:^^:^^!^^ c <h L fc 

(Dm±MEr{iLU 5 ^ U - ^ cell JK^' 5 ^ U - 3 >ft# 

40 -r, Tfiix^i^A-y >^^'XT*A'C*>ef^cDy -x^ 
^tf^ct7)«rie^, c(D»s^, Cf»*3i2] 5ctBie*r 

[0086] Cf9*3i4 D cciatE-r-s^^s^. mMm 

(O^^^i^itL. V • X>r^^:x-y >^<D^tC«C 

50 (Dm^{ti>irit<Dmm^^^m(fc::^^iy^-)i^^^m^ 
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LX2]^m&.m(Dty^^u-hMm^n^-y^. com 
u fcmm<D&9cm{iLRu^<Dmi:mM-r j: ^ cc o 

[0 08 7] cii^«5 ] (fCnmr^mMiit. nmf^c^ 

ti{m(^-rfb-rtti>(fC. m:xmm(o!i!}tm^m&Lx 
>^^>?^-;KD^^^g@s-r^c<fc^^r^-2>o cots 

^ U-^ 3 >^^tCtf^ C <h :f)iX^ 
[008 8] CiS^^Se ] (clBtET-6*?g«, XigCc4d 

-^^r'-^-<-7sLLXm\^X^^7.^iy^-^-X 

;x - 1; > y f* Ar -en-e^^jji-r ^ <t ^ l 

^tJ^t^XT-AO^S^i^DT^^r^^ ^i70. 
x-rACDX^ri/^-^b^SSIBIST-Siifctc. C(Di: 
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X r A cc t > r a 86 W(c tBSo X <^ ^ - 
X A i: ^ X ^ >^ ^ - 1; > gSfrfttj^c?? ^ C i r 

[0 08 9] Cit*^7 ] cciatg-r-si^^gt^. umm 
T-A^. Cft*^5 D xti cis^jse y tcietsT-sx^^ 

s:/^-';>>/i^Xf'Aib/cCD-C. ±{ix^ri^^-r;> 
i^>'X A X f- A i T{4x ^ - i; > ^/t^ A i (D 

P§ii^cox^t^^-u>i/^X7-Atc*jiir. ^^CD^ 
ff^r <D?ix >5r ^ - 1; > y ^^wcctf o c <fc ^ ^ ^ 
[0 09 0] cif^^8] tcistg-r^«?g«. xiitc*j 

20 i^^-^-i. xm<DSimmtfm. x^rt;^^^5;&iitili 
L3t X y ^ --^i/^^g-r -5 /tJ6k:jt:^S&S?^<!: j^j: 
-i?*r-^-c-x<tLrWLr*50. x^ixoL-^- 

xifmLtcBmm<Dmmi:mmui^murj:f)^fb^>^ 
^x^i;^:x-»;>yi^xT'A(cfct>r. ffl*fWccA^?^ 

^m^rK 0 » ^ — &or)±(4X >r ^ - y > ^/^^x A 

cc/h $ rj: m^k^WL 0 © 5 ^ < x ^ - y > 5/5^ ^ 
r-A{c^igS3n-SSSi^coT(4x^re;;:x- y >i/i^X7^ 
30 A<brx>^t^^-y>^i^X'f'A<DFga«jg^«^r^ 

--y vi/s^xf-A-rti. ^.3g?*Jcc*jtt«»g*^*Sl?&iS^S 
■r^T(4x^i;^:x-y >i/i/Xf*A<D<fS^<b. ccD^S^ 
tc y > i7 s titcm(om^i^t^i&<DT1iL:^^i^:^- y > 
yi^Xf*ACD»|^<bCDTg^S:^x ^.i^b. 

OB$i^5\IW«:Tg&;)^«ci><t ^(c^Tfiitx^i^^ - y 
VXT^ACOX^i^^-^l/^rSeilSS-r^iifcCC, CCD 
40 J:^((CbX^bfc:^^i^z^-jl^&rtiL::^^i>:>^-V 

>i^i^X7"ACC#fef&r^<fc^{CL/c(Z)'C. ±fiiX>ri^^ 
*- y >^i^Xf*AXT'A<bT(4X^rt?aL- y >^^>Xt' 
Ai(DK®SCDX^r*P^-*y>>/2>.;;^f'i,tC*Jl>r. 0f 

^o^r OBX ^ ^ - y > >/^^}?^tf ^ c <b ;&i-c 

[009 1 ] cii«S9 D ^EEi&r^m^it. xm^a^ 

^(D»^7(<:mi>i^<Dmmmfj:-m(DMmifcXi>:^^ 
50 L X >5r i;^ ^ - ;l/?r«S-r e fcmoMmfj:&m <b Jft ^ 7^ 
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A tcs^ 5 n ^ffitfc#oTffl ;^ ^ - y > t^i^x 

<b^^>tc. ±(4>^^>^^-y>^/i^XT-A{cST(4x^ 10 

>^ ^ - y > A X A <b T{4>^ ^ ^ - y > 

;5?^iy X 7" A <t <DPi® ^CO;^ i5r ^ - y > X 7- A 46^ 

[0 09 2] Cif^^s 1 0 D tCIBtS-r-S^Bjti^ x«tc 
^i^^-^-<b. X«<^a«fig;^l?. X^i^^-^;^^5it 

'rsx^i^^-y>y^yX7"ACc*ji>r. tBSJW(cA# 
ffi 0 a ^ — &(0±{4x ^ ^ - y > >/5y X A 

^/hS ?^jc*Sl*K *3 a ^ < ±{4x ^ i;^^ y > ^/ix'X 

-r-A^S^Sn^iSiaj^CDTiax^riPaL- ^JZ^^iy:^.^' 
A<bTX^ri;^^y> i5^^>X 7^ AOPga^ig^flt^-r ^ 

i<btcc, ST(4x>5^5^:x--y>i/j^xf'A^-eti-en 

-y^^ys^XT^A-cti, STfix^i^oL-y >^i/X7^ 

^ u-i^ 3>^:ffC\ ST&x^rtPju-y >yi/XT*A 

y>i5^i^Xf'Atc*jt:f4ft?^;&gaSt. Si^^iif^SCctD 
Drx^iP^-;u*^igC/rT<ax^i^j.-y>yiyx 

-r-AC^^X^Jr^^-^l/^rpfgrSJc^CCU/cCDr. STfii 
>^ ^Ti/^ ^ y > 5- A(Dft?§fm O/cSJiJi WX ^ 

[0 09 3] cfSAjts 1 1 ) liCimr^^m^s.. so 
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^10) (ciafST^x^>>^-y>^>^xf'Atc;teii 

[0 095] m^m 1 3 ) ^ctm-^^mmt. cis^ 

^10) ^Cfetg-r-SX^v^^-'y >>f5>Xr'A(C:ft5t,> 

> i^i^x r- A-s^ig 0 ^ t:f ^ C i Cc J: 0 >S:*A{i-r ^ ^ tc 

[0 09 6] cit^^ 1 4 ) tciBusT -si^eg^i. Ci»^ 
^1 OD ^ifitg-r^x>>-i^^--y >>/t^XT-A(c*5Ci 
x^r>?^^;ucD^gtj^ ^T{4x^i;j;x-y >^f^' 
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